[Bis-chloromethyl ether and carcinogenesis of alkylating agents].
Bis-Chloro-Methyl-Ether is an alkylating agent and a recognised carcinogen. It can form spontaneously from the reaction of chloridric acid with formaldehyde. In the past it was extensively used as a chemical intermediate in organic synthesis, particularly as a crosslinking agent in the manufacture of ion-exchange resins. Recently, since its carcinogenicity has been proved in animal studies and confirmed in epidemiological studies of occupationally exposed cohorts, its use has been consistently reduced. A characteristic association has been observed between BCME exposure and a peculiar lung cancer histotype (oat cell carcinoma). In spite of these data, little information is available on the molecular alterations related to BCME exposure and possibly to its carcinogenic activity. Some suggestions can reasonably be obtained considering how the class of alkylating agents acts. They form adducts, binding different positions of DNA bases. The reaction that seems more relevant for mutagenesis and carcinogenesis is the alkylation at the atom O6 of guanine in DNA, which is followed by mis-coding and GC-->AT transition mutation. This kind of alteration determines the activation of a group of enzyme like DNA repair, mismatch repair, excision repair and a specific one, methyl guanine methyl transferase (MGMT). This last repair protein transfers alkyl groups from the O6 position of guanine to an internal cysteine residue, inactivating itself. Thus, the possibility for the cell to eliminate alkylated DNA bases depends strictly upon the cellular content of MGMT. In this view reduced or absent levels of the enzyme are associated with an increased number of adducts and hence increased risk of DNA mutations and cancer. At the moment no molecular studies in vivo have been performed to verify this hypothesis. The peculiar association BCME-oat cell carcinoma, the most chemosensitive tumor, need further investigation.